Measurement of intracellular Ca2+ in cultured rat embryonic hippocampal neurons using a fluorescence microplate reader: potential application to biomolecular screening.
Fluorescence microplate readers for the measurement of cytosolic free Ca(2+) ([Ca(2+)](i)) are used as a drug screening tool, particularly for immortal cell lines. However, wider application of this methodological approach to more differentiated cells such as neurons would also be useful for the screening of compounds that modulate synaptic transmission. Such an approach has the potential to identify lead compounds for the development of novel drugs for the treatment of epilepsy, pathological pain states, Parkinson's disease, or other neurological disorders. In this paper, we describe the development of a microplate reader assay for the assessment of [Ca(2+)](i) in a primary culture of rat hippocampal neurons maintained in Neurobasal medium using the fluorescent calcium indicator, fluo-3. The assay was appropriate for the screening of glutamate receptor agonists and antagonists. Furthermore, lowering the extracellular Mg(2+) concentration ([Mg(2+)](O)) produced consistent oscillations in neuronal [Ca(2+)](i) detected using the fluorescence microplate reader. These oscillations were inhibited by the GABA(B) agonist, baclofen, and the NMDA receptor antagonist, LY274614. Our results indicate that assessment of the inhibitory effects of agents on spontaneous [Ca(2+)](i) oscillations in neurons may be useful for the identification of agents that act on targets for which specific screening methods are not currently available, or those which act via a previously unknown pathway to inhibit synaptic transmission. This technique also has the potential to increase the productivity of experiments designed to characterize changes in [Ca(2+)](i) (including calcium oscillations) in cultured neurons.